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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 5, 9 is rejected under 35 U.S.C. 102(b) as being anticipated by Engeler 
(US 3,558,375) 

Engeler discloses a method of fabricating semiconductor structure. The method 
comprises: 

etching a surface of the silicon wafer by immersing the wafer in an etching 
solution, the etching solution comprises 160 cc acetic acid, iodine, 280 cc nitric and 50 
cc HF (col 6, lines 37-40, col 7, lines 21-25), which reads on the etching solution is a 
mixture of hydrofluoric acid, nitric acid, acetic acid and water further including iodine or 
iodide, in which a volume ratio of nitric acid in the etching solution is the largest among 
volume ratios of hydrofluoric acid, nitric acid, acetic acid and water, observing etched 
patterns on the surface of the wafer (col 6, lines 28-32), which reads on observing etch 
pits formed on the etched surface of the wafer, the silicon wafer has electrical resistivity 
of about 0.05 ohm-cm (col 6, lines 1-5), which reads on the claimed resistivity of 1 ohm- 
cm or less. Since Engeler discloses etching the same material (silicon) using the same 
etching solution as the claimed invention under the theory of inherency, Engeler etching 
solution would have inherently had an etching rate of 100 nm/min or less for the silicon 
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wafer/ Engeler etching solution would have inherently removed an amount of 50 nm or 
more of the surface of the silicon wafer 

2. Claims 5, 9 is rejected under 35 U.S.C. 102(b) as being anticipated by Tiemann et al 
(US 3,772,102) 

Tiemann discloses a method for transferring a desired pattern in silicon to a substrate 
layer. The method comprise: 

etching a surface of the silicon wafer by immersing the wafer in an etching solution, 
the etching solution comprises 3 parts acetic acid, iodine, 5 parts nitric and 3 parts HF 
(col 3, lines 59-67; col 4, lines 1-5), which reads on the etching solution is a mixture of 
hydrofluoric acid, nitric acid, acetic acid and water further including iodine or iodide, in 
which a volume ratio of nitric acid in the etching solution is the largest among volume 
ratios of hydrofluoric acid, nitric acid, acetic acid and water, observing etched patterns 
on the surface of the wafer (col 4, lines 19-25), which reads on observing etch pits 
formed on the etched surface of the wafer, the silicon wafer is in crystalline form (col 3, 
lines 25-30), which reads on the silicon wafer has electrical resistivity of 1 ohm.cm oe 
less since the applicants discloses in page 11 of the instant specification that silicon 
single crystal wafer has electrical resistivity of 0.01-1 ohm.cm. Since Tiermann 
discloses etching the same material (silicon) using the same etching solution as the 
claimed invention under the theory of inherency, Tiermann etching solution would have 
inherently had an etching rate of 100 nm/min or less for the silicon wafer/ Tiermann 
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etching solution would have inherently removed an amount of 50 nm or more of the 
surface of the silicon wafer 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5-1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Gantley (US 3,960,623) in view of Seki et al (US 5,409,569) 

Gantley discloses a semiconductor etching method. The method comprises 
etching a surface of the silicon wafer by immersing the wafer in an etching solution, the 
etching solution comprises acetic acid, iodine, nitric and HF (col 3, lines 49-65), which 
reads on the etching solution is a mixture of hydrofluoric acid, nitric acid, acetic acid and 
water further including iodine or iodide, observing etched portions of a semiconductor 
bodied (col 4, lines 10-14), which reads on observing etch pits formed on the etched 
surface of the wafer, the silicon wafer is in crystalline form (col 2, lines 50-53), which 
reads on the silicon wafer has electrical resistivity of 1 ohm. cm or less since the 
applicants discloses in page 11 of the instant specification that silicon single crystal 
wafer has electrical resistivity of 0.01-1 ohm.cm. Unlike the instant claimed inventions 
as per claims 5-12, Gantley fails to specifically discloses that a volume ratio of nitric acid 
in the etching solution is the largest among volume ratios of hydrofluoric acid, nitric acid, 
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acetic acid and water/ the etching solution includes hydrofluoric acid : nitric acid : acetic 
acid : water in a volume ratio of 1 : 13-17 : 4-8 : 4-8/ the etching solution includes iodine 
or iodide in a range from 0.01 g to 0.09 g per 1 liter of total liquid volume of the etching 
solution and the removal amount of the surface of the silicon wafer by etching/silicon 
etching rate is 50 nm or more/100 nm/min. 

Seki, in a semiconductor manufacturing method, discloses using an etching 
solution comprises HF, nitric acid, acetic acid, the concentration of the acids vary, iodine 
containing etchant requires nitric acid of higher concentration (col 2, lines 20-50) , 
changing the concentration of HF and iodine in the etching solution to effect the etch 
rate of silicon (col 6, lines 10-20). Thus, Seki serves as an evidence that changing the 
concentration of the elements of the etching solution/parameters according to the 
material being etched appears to reflect a result-effective variable. One skilled in the art 
at the time the invention was made would have found it obvious to vary the 
concentration of the acids, iodine in Gantley etching solution by conducting routine 
experimentation in order to achieve any desirable etching rates including the claimed 
rates because it is noted that result-effective variable can be optimized MPEP 2144.05 
MB 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAN VINH whose telephone number is (571 )272-1 471 . 
The examiner can normally be reached on M-F 8:30-5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571 272 1465. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Lan Vinh/ 

Primary Examiner, Art Unit 1792 
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